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Figure 1.   Vicinity Map of the U.S. Army Engineer District, Portland.   Project location for 
mouth of the Columbia River (Benson Beach) is shown in top left corner. 
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Figure 5.  Pump-out operation of a  hopper dredge (1  load) during Benson beach pilot project:   19 
loads were placed during 16-19 July 2002 (44,000 cy).  Overall pump-out time averaged 1.5 hour/load.



Dredging + Disposal Cycle Time at MCR for Hopper Dredge Sugar Island  during 16-19 July 2002
 "Open Water at Site E"  vs. "Pump-Ashore at Benson Beach"
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During 16-19 July, Volume Placed at:
Benson Beach = 43,727 (19 loads)
Site E-2 = 57,423
Dredging-Disposal cycle time for  Benson Beach placement 
was 86 minutes (93%) more than for Site E-2

Figure  6.  Production time for contract hopper placing dredged sand at principal open water dredged 
material disposal site (ODMDS) E    vs.   placing dredged material on Benson Beach. 



Oceanographic Conditions During  Benson Beach Sand Placement 
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Figure 7.  Tidal and wave conditions during Benson Beach placement operations.  Note that 
placement occurred only during daylight hours and that placement occurred during all phases of 
the tide (high, low and mid).  Wave conditions were calmer than normal. 



Daily Production Rate for the Hopper Dredge Sugar Island  at MCR
for Various Disposal Site Scenarios

note:  maximum days availabel in dredging season at MCR bar  = 120,   maximum days available for contract hopper dredge = 60 

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

D
re

dg
in

g-
D

is
po

sa
l P

ro
du

ct
io

n 
R

at
e,

 c
y/

da
y

Benson Beach - 
Pump Ashore

Deepwater Site- 
ODMDS

Site F - 
ODMDS

Site E2 - 
ODMDS

Site E1 - 
ODMDS

North Jetty - 
ODMDS

Rate for 
Daylight 
only

Rate for 
Dalylight and 
Night Ops

Annual Average Dredging at MCR = 4.2 million cy
If all MCR dredged material was placed at a given disposal site…and site 
capacity was not an issue, it would take XX days to complete MCR dredging.
Benson Beach (pump ashore) = 273 days
Deepwater Site = 188 days
Site F = 146 days
Site E2 = 124 days                 using only the Sugar Island; USACE is not able to 
Site E1 =  112 days                to complete MCR dredging
North Jetty Site = 97 days

Figure 8.  Comparison of contract hopper dredge production rates for various MCR disposal sites.  
Note that ODMDS F will not be used after 2002.  The contract hopper dredge would require ¾’s of a 
year to place all the MCR annual maintenance dredging at Benson Beach-pump ashore site. 
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Figure 9.  Comparison of aerial photographs of Benson Beach “before” and “after” placement (16-
19 July).  Approximately 44,000 cy was placed. Tide and scale in the photos are similar.  The area 
of sand accumulation shown in the photo at right is about 600 ft N-S and 500 ft W-E. 
Photos courtesy of PI Engineering, LLC. 
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Figure 10.  First of 10 topographic surveys obtained at Benson
monitoring actions to date.  (A)  is 13 July and (B) is 20 July.  S
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1.  Observed topographic change that occurred between the surveys shown in figure 10.  Deposition = yellow-red, 
 = blue.   Blue polygon inscribes area where placed dredged material has accumulated.  Volume of accumulation in 
 = 37,000 cy (86% of what was placed on beach 16-19 July).  The dredged sand that was placed on the beach did not 
 far from where it was discharged.  The black cross is where sand was placed.  Data and figure, WDOE & USGS 
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rved topographic change for (A) 20 July – 24 July and for (B) 8 Aug – 21 Aug.  In (A), the placed dredged 
d by waves/currents slightly such that the sand moves onshore & toward the north jetty.  In (B), large sand 
e moving onshore & more of the sand within the blue polygon is moved toward the north jetty.  Data and 
SGS 



Figure 13.  Observed topographic/seabed change that occurred at Benson Beach and Peacock Spit during 15 July & 8 Aug 
2002.  Note the narrowing of the sand accumulation area associated with the dredged sand placement operation and 
formation of large offshore sand bars below the MLLW line.  The volume of sand contained in the offshore sand bars is +>
than the volume in the Benson Beach “fill” area.  Note that the placed dredged material and the offshore sand bars are 
moving offshore along the north jetty.  The black cross shows the average location where the dredged sand was placed on 
Benson Beach.  Data and figure, WDOE & USGS 
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Figure 14 .  Rate of volume change  for  the mound  of sand  which  formed in response to dredged material placed 
on Benson Beach (blue polygon on figs 10-12).  Dots indicate survey dates. Note that mound volume did not change 
for 1 month after placement.  Data and figure, WDOE & USGS. 



MCR Dredging-Disposal Progress Timeline for Various "Site E" Strategies 
4.2 Mcy to dredge, contract dredge: 1.5 Mcy, and gov't dredge: 2.7M.  

 Use of "Deepwater Site" and NO Dredged Material Placed on Benson Beach 
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Heavy Site E use-3.4 Mcy/yr; contr=44  + govt =43

Moderate Site E use-2.8 Mcy/yr; contr=43 + govt=52

Low Site E use-2 Mcy/yr; contr=42 + govt=64

Dredging season at MCR bar = Jun-Oct, Max work days = 120 
Two dredges must be used to maintain the MCR bar; a 
government dredge and a contract dredge.  These dredges also 
work at other Pacific Coast locations during the dredging season.

Maximum days available for contract hopper dredge at MCR = 60 
Maximum days available for govt. hopper dredge at MCR = 50 
MCR dredges work concurrently at the bar @ 20% of the time

Exceedance of any of the above time constraints may require 
that a third dredge be mobilized to MCR;  additional cost could 
be $1.5 million.

"Low Use" of Site E results in higher use 
of Deepwater site and Exceeds availability
of govt dredge…unless contract dredge 
"covers" backlog from govt dredge 

"Moderate Use" of ODMDS E is 
required for USACE to maintain MCR, 
if deepwater site is to be used.

Figure  15.     The efficiency of dredging & disposal at MCR is governed by the degree to which ODMDS 
E is used.    Reliance on ODMDS E will be essential when the Deepwater ODMDS is used (2003 and 
later).  Results are based on optimizing the use of ODMDS E and the North Jetty Site and minimizing use 
of the Deepwater ODMDS.   Use of Benson Beach is not included.    



MCR Dredging-Disposal Production for Various "Benson Beach" Strategies 
 4.2 Mcy to dredge, contract dredge: 1.5 Mcy, and gov't dredge: 2.7Mcy.  

 Assumes use of "Deepwater Site" and moderate use of "Site E", WITH Dredged Material Placed on Benson Beach 
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No Placement on BB; contr=43 + govt=52
50 Kcy placed on BB; contr=45 + govt=51
100 Kcy placed on BB; contr=47 + govt=51
300 Kcy placed on BB; contr=54 + govt=48
500 Kcy placed on BB; contr=61 + govt=46
700 Kcy placed on BB; contr=68 + govt=44
1000 Kcy placed on BB; contr=78 + govt=43

Dredging season at MCR bar =June-Oct, Max work days = 120 
Two dredges must be used to maintain the MCR bar; a 
government dredge and a contract dredge.  These dredges also 
work at other Pacific Coast locations during the dredging season.

Maximum days available for contract hopper dredge at MCR = 60 
Maximum days available for govt. hopper dredge at MCR = 50 
MCR dredges work concurrently at the bar @ 20% of the time

Exceedance of any of the above time constraints may require 
that a third hopper dredge be mobilized to MCR;  additional cost 
could be $1.5 million.

Placing more than 500 Kcy on Benson 
Beach Exceeds availability of contract 
dredge.   Govt dredge may be able to 
cover "work backlog" of contract dredge 
for the BB production up to 700 Kcy.

Contract dredge uses Site E 
and Benson Beach.
Government dredge uses Site 
E, NJ site, and Deepwater site.

For more than 700 Kcy placed 
at BB:  Additional contract 
dregde would need to  be 
mobilized, or alternate method 
of placement should be used.

Figure  16.   Time-duration determination for the maximum volume of dredged sand that can be placed at 
Benson Beach using a hopper dredge for pump-ashore option.  Results are based on the optimization of  
using ODMDS E (maximize), North Jetty Site (maximize), Deepwater ODMDS (minimize), and Benson 
Beach (maximize).  Note that the maximum that can be placed at Benson Beach and still use 2 dredges at 
MCR is 700,000 cy/yr. 



Unit Cost of MCR Dredging/Disposal:  Contract Dredge  Cost for Placement at ODMDS E vs. Incremental 
Cost for Placement at Benson Beach  or Deepwater ODMDS 
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Estimated Benson Beach Production Limit 
for two hopper dredges working at MCR is 
500 - 700 Kcy.  

Placing more than 700 Kcy on Benson 
Beach would require mobilization of a third
hopper dredge to MCR at additional 
incremental cost of $1.5 million. Unit costs shown here are based on two hopper 

dredges working at MCR: 1 gov't hopper dredge 
and 1 contract hopper dredge…..and requires 
moderate use of ODMDS E(2.8 Mcy/yr)

Optimal Volume Range for reducing 
unit costs due to mob/demob

Figure   17.     Calculation for the incremental unit cost ($/cy) of placing dredged sand on Benson Beach as a 
function of volume placed,  in terms of base cost for using ODMDS E .  Benson Beach production limit is 
based on optimized values from figure 16.   The dashed red curve reflects the decreased cost of Benson Beach 
placement based on the reduced risk associated with “learning” from 2002 operations.  Note base unit cost of 
placing dredged sand at ODMDS E and incremental unit cost of using the Deepwater ODMDS.    To cast 
incremental cost of Benson Beach in terms of Deepwater ODMDS, subtract $0.46 from BB unit cost. 



$1,0

$2,0

$3,0

$4,0

$5,0

$6,0

In
cr

em
en

ta
l C

os
t O

VE
R

 N
or

m
al

 O
ps

, $
 
Incremental Cost for Contract Hopper Dredge to Place MCR Dredged Material on Benson Beach 

2002 Base cost for contract dredge to place 1.5 Mcy at ODMDS E is $2.6 M  
contract hopper dredge capacity = 2,300 cy, govt and contract dredges are working at MCR

$0

00,000

00,000

00,000

00,000

00,000

00,000

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,000

Volume of Dredged Sand Placed on Benson Beach, CY

Based on Low Bid - 2002
Expected for 2003
Lowest Possible - 2003

Contract dredge uses Site E and Benson Beach: 
total placement = 1.5 Mcy
Government dredge uses Site E, NJ site, and 
Deepwater site: total placement = 2.7 Mcy

For > 700 Kcy placed on BB, 
govt dredge can not 
accommodate work "backlog" 
due to contract dredge using 
Benson Beach

For more than 700 Kcy placed at BB:
Additional contract dregde would 
need to  be mobilized (+$1.5 M), or 
alternate method of BB placement 
should be used.

Estimated range in 
production during 
which contract dredge 
exceeds maximum 
number of MCR 
working days & govt 
dredge can cover 

Figure   18.   Calculation of incremental  cost for using Benson Beach disposal alternative as compared 
to “normal” operation of contract hopper dredge using ODMDS E.  Note limits of volume that can be 
placed on Benson Beach and still accomplish MCR O&M dredging using 2 dredges.  Results are based 
on previous figures. 


